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Table 2.1.3.1.5-1. Code Symbol Repetition 



Channel Type 


Number of Repeated Code 
Symbols/ Code Symbol 


Access Channel (Spreading Rate 1 only) 


o 




*+ pouu opaj 
2 (19200 bps) 
1 (38400 bps) 


Reverse Common Control Channel 


4 (9600 bps) 
z (ly^uu Dpsj 
1 (38400 bps) 


Reverse Dedicated Control Channel 


2 


Reverse Fundamental Channel 


RC 1 or 2 


8 (1200 or 1800 bps) 
4 (2400 or 3600 bps) 
4 [HoUyj or / zuu Dps] 
1 (9600 or 14400 bps) 




RC 3, 4, 5, or 6 


16 (1500 or 1800 bps) 
8 (2700 or 3600 bps) 
4 (4800 or 7200 bps) 

a (youu or ±*khju ops; 


Reverse Supplemental Code Channel (RC 1 or 2) 


1 


Reverse Supplemental Channel 


20 ms frames 


16 (1500 or 1800 bps) 
8 (2700 or 3600 bps) 
4 (4800 or 7200 bps) 
2 (9600 or 14400 bps) 
- 1 (> 14400 bps) 




40 ms frames 


8 (1350 or 1800 bps) 
4 (2400 or 3600 bps) 
2 (4800 or 7200 bps) 
1 (> 7200 bps) 




80 ms frames 


4 (1200 or 1800 bps) 
2 (2400 or 3600 bps) 
1 (> 3600 bps) 



2.1.3.1.6 Puncturing 

2.1.3.1.6.1 Conyolutional Code Symbol Puncturing 

Table 2.1.3.1.6.1-1 includes the base code rate, puncturing ratio, and puncturing patterns 
that shall be used for different radio configurations. Within a puncturing pattern, a '0' 
means that the symbol shall be deleted and '1' means that a symbol shall be passed. The 
most significant bit in the pattern corresponds to the first symbol in the symbol group 
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corresponding to the length of the puncturing pattern. The puncture pattern shall be 
repeated for all remaining symbols in the frame. 



Table 2.1.3.1.6.1-1* Punctured Codes Used with Convolutional Codes 



Base Code 
Rate 


Puncturing 
Ratio 


Puncturing 
Pattern 


Associated Radio 
Configurations 


1/4 


8 of 24 


'111010111011 
101011101010' 


4 and 6 


1/4 


4 of 12 


noiioonoir 


4 


1/4 


1 Of 5 


'11110' 


3 and 5 


1/4 


1 of 9 


111111110' 


3 and 5 


1/2 


2 of 18 


'111011111 
111111110' 


6 



For example, the 5-symbol puncturing pattern for Radio Configuration 3 is 11110', 
meaning that the first, second, third, and fourth symbols are passed, while the fifth symbol 
of each consecutive group of five symbols is removed. 

2.1.3.-1.6.2 Turbo Code Symbol Puncturing 

Table 2.1.3.1.6.2-1 includes the base code rate, puncturing ratio, and puncturing patterns 
that shall be used for different radio configurations. Within a puncturing pattern, a *0' 
means that the symbol shall be deleted and a 1' means that a symbol shall be passed. The 
most significant bit in the pattern corresponds to the first symbol in the symbol group 
corresponding to the length of the puncturing pattern. The puncture pattern shall be 
repeated for all remaining symbols in the frame. 



Table 2.1.3.1.6.2-1. Punctured Codes Used with Turbo Codes 



Base Code 
Rate 


Puncturing 
Ratio 


Puncturing 
Pattern 


Associated Radio 
Configurations 


1/2 


2 of 18 


111110101 
111111111' 


6 


1/4 


4 of 12 


110111011010' 


4 



2.1.3.1.6.3 Flexible and Variable Rate Puncturing 

If variable-rate Reverse Supplemental Channel operation, flexible data rates, or both are 
supported, puncturing after symbol repetition is calculated as described here. However, 
note that the puncturing in 2,1.3.1.6.1 and 2.1.3.1.6.2 is used for the frame formats listed 
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in Table 2.1.3.6.2-1 for the Reverse Dedicated Control Channel, Table 2,1.3.7.2-1 for the 
Reverse Fundamental Channel, or Tables 2.1.3.8.2-1, 2.1.3.8.2-2, or -2.1.3.8.2-3 for the 
Reverse Supplemental Channel. The number of s}rmbols punctured per frame puncturing io 
defined by 

£ — = — LM — U 

where L — = — Number of specified encoded symbols per frame at the encoder output 

N — = — Desired channel interleaver siae (N 1 L) 

M — = — rN/Ll is the symbol repetition factor 

If P is equal to 0, then puncturing is not required. If puncturing is necessary, every D-th 
repeated symbol is deleted until the required number of punctured sj^mbols per frame, P, is 
achieved. That is t if the unpunctured symbols are numbered from 1 to LM^ then symbols 
numbered D» 2D> 3D,;., are deleted. 

D — - — LLM/Pj for Q; otherwise, puncturing is not required 

If the number of specified encoded symbols per frame at the encoder output is larger than 
the desired channel interleaver size , the following puncturing shall be applied. 

The k-th output symbol from the puncturing block shall be the LkL/Nj-th input symbol, 
where k - 0 to N-l, 

L = Number of specified encoded symbols per frame at encoder output 

N = Desired channel interleaver size (N<L). 

Otherwise, puncturing after symbol repetition shall be disabled. 

2.1.3.1.7 Block Interleaving 

The mobile station shall interleave all repeated code symbols and. subsequent puncturing, if 
used, on the Access Channel, the Enhanced Access Channel, the Reverse Common Control 
Channel, and the Reverse Traffic Channel prior to modulation and transmission. 

For the Reverse Traffic Channel with Radio Configurations 1 and 2, the interleaver shall be 
an array with 32 rows and 18 columns (i.e., 576 cells). Repeated code symbols shall be 
written into the interleaver by columns from the first column to the eighteenth column 
filling the complete 32 x 18 matrix. Reverse Traffic Channel repeated code symbols shall be 
output from the interleaver by rows. For Radio Configuration 1 and 2, the interleaver rows 
shall be output in the following order: 

At 9600 or 14400 bps: 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 
At 4800 or 7200 bps: 

1 3 2 4 5 7 6 8 9 11 10 12 13 15 14 16 17 19 18 20 21 23 22 24 25 27 26 28 29 31 30 32 
At 2400 or 3600 bps: 
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3.1.3.1.6 Puncturing 

3. 1.3. 1.6. 1 Convolutional Code Symbol Puncturing 

Table 3.1.3.1.6.1-1 includes the base code rate, puncturing ratio, and puncturing patterns 
that shall be used for different radio configurations. Within a puncturing pattern, a '0' 
means that the symbol shall be deleted, and r V means that a symbol shall be passed. The, 
most significant bit in the pattern corresponds to the first symbol in the symbol group 
corresponding to the length of the puncturing pattern. The puncture pattern shall be 
repeated for all remaining symbols in the frame. 



Table 3.1.3.1.6.1-1. Punctured Codes Used with Convolutional Codes 



Base Code 
Rate 


Puncturing 
Ratio 


Puncturing 
Pattern 


Associated Radio 
Configurations 


1/2 


2 of 6 


'noior 


2 


1/2 


1 of 5 


'11110' 


4 


1/2 


1 of 9 


'111111110' 


4 


1/2 


2 of 18 


'111011111 
111111110' , 


9 


1/3 


1 of 5 


•11 110' 


7 


1/3 


1 of 9 


•111111110* 


7 


1/4 


4 of 12 


'iioiiooiioir 


5 


1/4 


1 of 5 


11110' 


3 


1/4 


1 of 9 


'111111110* 


3 


1/6 


1 of 5 


'11110' 


6 


1/6 


1 of 9 


'111111110' 


6 



For example, the puncturing pattern for Radio Configuration 2 is '110101', meaning that 
the first, second, fourth, and sixth symbols are passed, while the third and the fifth 
symbols of each consecutive group of six symbols are removed. 

3. 1.3. 1.6.2 Turbo Code Symbol Puncturing 

Table 3.1.3.1.6.2-1 includes the base code rate, puncturing ratio, and puncturing patterns 
that shall be used for different radio configurations. Within a puncturing pattern, a '0' 
means that the symbol shall be deleted and a '1' means that a symbol shall be passed. The 
most significant bit in the pattern corresponds to the first symbol in the symbol group 
corresponding to the length of the puncturing pattern. The puncture pattern shall be 
repeated for all remaining symbols in the frame. 
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Table 3.1.3.1,6.2-1. Punctured Codes Used with Turbo Codes 



Base Code 
Rate 


Puncturing 
Ratio 


Puncturing 
Pattern 


Associated Radio 
Configurations 


1/2 


2 of 18 


111110101 
111111111' 


9 


1/4 


4 of 12 


'110111011010' 


5 



3.1.3.1.6.3 Flexible and Variable Rate Puncturing 

If variable-rate Forward Supplemental Channel operation, flexible data rates, or both are 
supported, puncturing after symbol repetition is calculated as described here. However, the 
puncturing in 3.1.3.1.6.1 and 3.1.3.1.6.2 is used for the frame formats listed in Table 
3.1.3.10.2-1 for the Forward Dedicated Control Channel, Table 3.1.3.11.2-1 for the 
Forward Fundamental Channel, or Tables 3.1.3.12.2-1, 3.1.3.12.2-2, or 3.1.3.12.2-3 for the 
Forward Supplemental Channel. 

If the number of specified encoded symbols per frame at the encoder output is larger than 
the desired channel interleaver size Forward Fundamental Channel — or the Forward 
Dedicated Control Channel is supporting flexible data rates with Radio Configuration 5 and 
from 193 to 288 encoder input bits per frame , the foUowing puncturing shall be applied, he* 

L be the number of encoder output symbols and let D equal 1_L/(L 768)J. Then, the 

puncturing deletes every D th encoder output symbol until L 768 symbols have been 

deleted. That is, if the unpunctured symbols are numbered from 1 to L, then symbols 
numbered D ; 2D, 30,...^ (L — 768)D are deleted. 

The k-th output symbol from' the puncturing block shall be the LkL/Nj-th input symbol 
where k = 0 to N-l, 

L = Number of specified encoded symbols per frame at encoder output, and 

N = Desired channel interleaver size (N<L). 

Otherwise, if variable rate Forward Supplemental Channel operation, flexible data rates, or 
both are supported, — puncturing after symbol repetition shall be disabled. calculated as 
follows: 

The number of repeated symbols punctured per frame puncturing is defined by 
P — = LM — U 

where L — = Number of specified encoded symbols per frame at encoder output 

N — = Desired channel interleaver siae (N > L) 

M — - Fn/lI is the symbol repetition factor for flexible data rate 

If P is equal to 0, then puncturing is not required, If puncturing is necessary, every D th 
repeated symbol is deleted until the required number of punctured symbols per frame, P, is 
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achieved. That is, if the unpunctured. symbols are numbered from 1 to LM, then symbolo 
numbered D, 2D, 3D,... are deleted. 

D — = — [LM/Pj for P ^ 0; otherwise, puncturing ie not required. 

3.1.3.1.7 Block Interleaving 

For the Sync Channel, the Paging Channels, the Broadcast Control Channels, the Common 
Assignment Channel, the Forward Common Control Channel, and the Forward Traffic 
Channels, all the symbols after symbol repetition and subsequent puncturing, if used, shall 
be block interleaved. 

The interleaver parameters m and J are specified in Table 3.1.3.1.7-1. Figure 3.1.3.1.7-1 
shows the configuration of the interleaver. 



Table 3.1.3.1.7-1. Interleaver Parameters 



Interleaver 
Size 


m 


J 


48 


4 


3 


96 


5 


3 


192 


6 


3 


384 


6 


6 


768 


6 


12 


1,536 


6 


24 


3,072 


6 


48 


6,144 


7 


48 


12,288 


7 


96 


144 


4 


9 


288 


5 


9 


576 


5 


18 


1,152 


6 


18 


2,304 


6 


36 


4,608 


7 


36 


9,216 


7 


72 


18,432 


8 


72 


36,864 


8 


144 


128 


7 


1 
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Table 2.1.3.1.5-1. Code Symbol Repetition 



Channel Type 


Number of Repeated Code 
Symbols/ Code Symbol 


fVwCCod V^-lldl 11 Id ^O^Jl CCLUXLlg IXCLLC. J. \JLl±y j 


2 




4 f9600 bos) 
2 (19200 bps) 
1 (38400 bps) 


Reverse Common Control Channel 


4 (9600 bps) 
1 (38400 bps) 


Reverse Dedicated Control Channel 


2 


Reverse Fundamental Channel 


RC 1 or 2 


8 (1200 or 1800 bps) 
4 (2400 or 3600 bps) 
2 (4800 or 7200 bos) 
1 (9600 or 14400 bps) 


RC 3, 4, 5, or 6 


16 (1500 or 1800 bps) 
8 (2700 or 3600 bps) 
4 (4800 or 7200 bps) 

2 f9600 or 14400 bnsl 


Reverse Supplemental Code Channel (RC 1 or 2) 


1 


Reverse Supplemental Channel 


20 ms frames 


16 (1500 or 1800 bps) 
8 (2700 or 3600 bps) 
4 (4800 or 7200 bps) 

2 (9600 or 14400 bps) 
- 1 (> 14400 bps) 


40 ms frames 


8 (1350 or 1800 bps) 
4 (2400 or 3600 bps) 
2 (4800 or 7200 bps) 
1 (> 7200 bps) 


80 ms frames 


4 (1200 or 1800 bps) 
2 (2400 or 3600 bps) 
1 (> 3600 bps) 



2.1.3.1.6 Puncturing 

2.1.3.1.6.1 Convolutional Code Symbol Puncturing 

Table 2.1.3.1.6.1-1 includes the base code rate, puncturing ratio, and puncturing patterns 
that shall be used for different radio configurations. Within a puncturing pattern, a '0' 
means that the symbol shall be deleted and means that a symbol shall be passed. The 
most significant bit in the pattern corresponds to the first symbol in the symbol, group 
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corresponding to the length of the puncturing pattern. The puncture pattern shall be 
repeated for all remaining symbols in the frame. 



Table 2.1.3.1.6.1-1. Punctured Codes Used with Convolutional Codes 



Base Code 
Rate 


Puncturing 
Ratio 


Puncturing 
Pattern 


Associated Radio 
Configurations 


1/4 


8 of 24 


'111010111011 
101011101010' 


4 and 6 


1/4 


4 of 12 


'iidnooiioir 


4 


1/4 


1 of 5 


'11110' 


3 and 5 


1/4 


1 of 9 


111111110' 


3 and 5 


1/2 


2 of 18 


'111011111 
111111110' 


6 



For example, the 5-symbol puncturing pattern for Radio Configuration 3 is '11110', 
meaning that the first, second, third, and fourth symbols are passed, while the fifth symbol 
of each consecutive group of five symbols is removed. 

2.1.3.1.6.2 Turbo Code Symbol Puncturing 

Table 2.1.3.1.6.2-1 includes the base code rate, puncturing ratio, and puncturing patterns 
that shall be used for different radio configurations. Within a puncturing pattern, a '0' 
means that the symbol shall be deleted and a T means that a symbol shall be passed. The 
most significant bit in the pattern corresponds to the first symbol in the symbol group 
corresponding to the length of the puncturing pattern. The puncture pattern shall be 
repeated for all remaining symbols in the frame. 



Table 2.1.3-1.6.2-1, Punctured Codes Used with Turbo Codes 



Base Code 
Rate 


Puncturing 
Ratio 


Puncturing 
Pattern 


Associated Radio 
Configurations 


1/2 


2 of 18 


'111110101 
111111111' 


6 


1/4 


4 of 12 


'110111011010' 


4 



2.1 .3. 1.6.3 Flexible and Variable Rate Puncturing 

If variable-rate Reverse Supplemental Channel operation, flexible data rates, or both are 
supported, puncturing after symbol repetition is calculated as described here. However, 
note that the puncturing in 2.1.3.1,6.1 and 2.1.3.1.6.2 is used for the frame formats listed 
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in Table 2.1.3.6.2-1 for the Reverse Dedicated Control Channel, Table 2.1.3.7.2-1 for the 
Reverse Fundamental Channel, or Tables 2.1.3.8.2-1, 2.1.3.8.2-2, or 2.1.3.8.2-3 for the 
Reverse Supplemental Channel. The number of symbols punctured per frame puncturing is 
defined by 

P = LM-N 

where L = Number of specified encoded symbols per frame at the encoder output 

N = Desired channel interleaver size (N > L) 

M = Tn/l] is the symbol repetition factor 

If P is equal to 0, then puncturing is not required. If puncturing is necessary, every D-th 
repeated symbol is deleted until the required number of punctured symbols per frame, P, is 
achieved. That is, if the unpunctured symbols are numbered from 1 to LM, then symbols 
numbered D, 2D, 3D,... are deleted. 

D = LLM/Pj for P > 0; otherwise, puncturing is not required 
2. 1 .3. 1.7 Block Interleaving 

The mobile station shall interleave all repeated code symbols and subsequent puncturing, if 
used, on the Access Channel, the Enhanced Access Channel, the Reverse Common Control 
Channel, and the Reverse Traffic Channel prior to modulation and transmission. 

For the Reverse Traffic Channel with Radio Configurations 1 and 2, the interleaver shall be 
an array with 32 rows and 18 columns (i.e., 576 cells). Repeated code symbols shall be 
written into the interleaver by columns from the first column to the eighteenth column 
filling the complete 32 x 18 matrix. Reverse Traffic Channel repeated code symbols shall be 
output from the interleaver by rows. For Radio Configuration 1 and 2, the interleaver rows 
shall be output in the following order: 

At 9600 or 14400 bps: 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 
At 4800 or 7200 bps: 

1 3 2 4 5 7 6 8 9 11 10 12 13 15 14 16 17 19 18 20 21 23 22 24 25 27 26 28 29 31 30 32 
At 2400 or 3600 bps: 

1 5 2 63 7489 13 10 14 11 15 12 16 17 21 18 22 19 23 20 24 25 29 26 30 27 31 28 32 
At 1200 or 1800 bps: 

1 9 2 10 3 11 4 12 5 13 6 14 7 15 8 16 17 25 18 26 19 27 20 28 21 29 22 30 23 31 24 32 

For the Access Channel, the Enhanced Access Channel, the Reverse Common Control 
Channel, and the Reverse Traffic Channel with Radio Configurations 3, 4, 5, and 6, the 
symbols input to the interleaver are written sequentially at addresses 0 to the block size (N) 
minus one. The interleaved symbols are read out in a permuted order with the i-th symbol 
being read from address Ai, as follows: 
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3.1.3.1.6 Puncturing 

3.1.3.1.6.1 Convolutional Code Symbol Puncturing 

Table 3.1.3.1.6.1-1 includes the base code rate, puncturing ratio, and puncturing patterns 
that shall be used for different radio configurations. Within a puncturing pattern, a '0' 
means that the symbol shall be deleted, and T means that a symbol shall be passed. The 
most significant bit in the pattern corresponds to the first symbol in the symbol group 
corresponding to the length of the puncturing pattern. The puncture pattern shall be 
repeated for all remaining symbols in the frame. 



Table 3.1.3.1.6.1-1. Punctured Codes Used with Convolutional Codes 



Base Code 
Rate 


Puncturing 
Ratio 


Puncturing 
Pattern 


Associated Radio 
Configurations 


1/2 


2 of 6 


'110101' 


2 


1/2 


1 of 5 


'11110' 


4 


1/2 


1 of 9 


'111111110' 


4 


1/2 


2 of 18 


'111011111 
111111110' 


9 


1/3 


1 of 5 


'11110' 


7 


1/3 


1 of 9 


'111111110' 


7 


1/4 


4 of 12 


'110110011011' 


5 


1/4 


1 of 5 


'11110' 


3 


1/4 


1 of 9 


'111111110' . 


3 


,1/6 


1 of 5 


'11110' 


6 


1/6 


1 of 9 


'11.1111110' 


6 



For example, the puncturing pattern for Radio Configuration 2 is '110101', meaning that 
the first, second, fourth, and sixth symbols are passed, while the third and the fifth 
symbols of each consecutive group of six symbols are removed. 

3.1.3.1.6.2 Turbo Code Symbol Puncturing 

Table 3.1.3.1.6.2-1 includes the base code rate, puncturing ratio, and puncturing patterns 
that shall be used for different radio configurations. Within a puncturing pattern, a '0' 
means that the symbol shall be deleted and aT means that a symbol shall be passed. The 
most significant bit in the pattern corresponds to the first symbol in the symbol group 
corresponding to the length of the puncturing pattern. The puncture pattern shall be 
repeated for all remaining symbols in the frame. 
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Table 3.1.3.1.6.2-1. Punctured Codes Used with Turbo Codes 



Base Code 
Rate 


Puncturing 
Ratio 


Puncturing 
Pattern 


Associated Radio 
Configurations 


1/2 


2 of 18 


'111110101 
111111111' 


9 


1/4 


4 of 12 


'110111011010' 


5 



3.1.3.1.6.3 Flexible and Variable-Rate Puncturing 

If variable-rate Forward Supplemental Channel operation, flexible data rates, or both are 
supported, puncturing after symbol repetition is calculated as described here. However, the 
puncturing in 3.1.3.1.6.1 and 3.1.3.1.6.2 is used for the frame formats listed in Table 
3.1.3.10.2-1 for the Forward Dedicated Control Channel, Table 3.1.3.11.2-1 for the 
Forward Fundamental Channel, or Tables 3.1.3.12.2-1, 3.1.3.12.2-2, or 3.1.3.12.2-3 for the 
Forward Supplemental Channel. 

If the Forward Fundamental Channel or the Forward Dedicated Control Channel is 
supporting flexible data rates with Radio Configuration 5 and from 193 to 288 encoder 
input bits per frame, the following puncturing shall be applied. Let L be the number of 
encoder output symbols and let D equal LL/(L - 768) J. Then, the puncturing deletes every 
D-th encoder output symbol, until L - 768 symbols have been deleted. That is, if the 
unpunctured symbols are numbered from 1 to L, then symbols numbered D, 2D, 3D,..., (L 
- 768)D are deleted. 

Otherwise, if variable-rate Forward Supplemental Channel operation, flexible data rates, or 
both are supported, puncturing after symbol repetition shall be calculated as follows: 

The number of repeated symbols punctured per frame puncturing is defined by 

P = LM-N 

where L - Number of specified encoded symbols per frame at encoder output 

N = Desired channel interleaver size (N > L) 

M ~ Tn/lI is the symbol repetition factor for flexible data rate 

If P is equal to 0, then puncturing is not required. If puncturing is necessary, every D-th 
repeated symbol is deleted until the required number of punctured symbols per frame, P, is 
achieved. That is, if the unpunctured symbols are numbered from 1 to LM, then symbols 
numbered D, 2D, 3D,... are deleted. 

D = LLM/Pj for P > 0; otherwise, puncturing is not required. 
3 . 1 . 3 . 1 . 7 Block Interleaving 

For the Sync Channel, the Paging Channels, the Broadcast Control Channels, the Common 
Assignment Channel, the Forward Common Control Channel, and the Forward Traffic 
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